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(54) PLANE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plane display device in which a display 
module is optimized and a circuit configuration Is simplified. 



SOLUTION: In a system 30 by which data with respect to a screen for screen and 
control signals therefor are supplied thereto, a picture signal processing part 34 
decides a timing format with respect to the data and generates the control signals 
with respect to the data, then the control signals are encoded into a swing reduction 
type differential signal system in an encoder 36 and are outputted. The decoding of 
the differential signal system is performed in a scanning drive integrated circuit 1 6 or 
a column drive integrated circuit 18. Moreover, a control board 20 is provided with a 
power source part 22 which generates voltages needed for respective parts and 
output them, a gradation generating part 24 which generates gradation voltages and 
output them and a gate voltage generating part 26 which generates gate ON/OFF 
voltages and outputs them. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The picture signal processing section which opts for a timing format to the 
data for forming a screen, and generates and outputs the control signal over it, The 
encoder which carries out encoding of the control signal over the data and it which 
are outputted from said picture signal processing section, and outputs it by the swing 
reduction mold differential signal (RSDS) method. With the power supply section which 
is a system equipped with the power-outlet section which outputs static voltage, and 
generates and outputs an electrical potential difference required for each part with 
the; aforementioned static voltage The gradation generating section which generates 
and outputs a gradation electrical potential difference with the electrical potential 
difference impressed from said power supply section, The gate voltage generating 
section which generates and outputs gate-on and OFF state voltage with the 
electrical potential difference impressed from said power supply section. The control 
board on which wiring for transmitting the control signal over the data and it which 
mount and are transmitted from said encoder was formed; a column drive means for a 
gradation electrical potential difference to be impressed to the control signal and list 
to said data and it, and to output a column signal The 1 st connection member to 
mount and the 2nd connection member which mounts a scanning drive means for said 
control signal, gate-on, and OFF state voltage to be impressed, and to output a 
scanning signal. The monotonous display unit characterized by having the display 
module which has the monotonous panel which forms a predetermined screen as said 
scanning signal and column signal, and;. 

[Claim 2] A 1st register means store temporarily the data which carried out decoding 
of said column drive means with the 1st decoding means and the 1st decoding means 
of; above which carries out decoding of the control signal over it to data; it is the 
monotonous display unit according to claim 1 characterized by to consist of a 1 st 
signal-processing means generate and output a column signal as the data stored in 
said 1st register means, a control signal, and said gradation electrical potential 
difference, and;. 

[Claim 3] Said data and control signal are a monotonous display unit according to 
claim 2 which is mixed, is transmitted in the same channel, and decoding is carried out 
with said 1st decoding means, and is characterized by being constituted so that it may 
be outputted by said 1 st signal-processing means after being classified and stored in 
the 1st register and the 2nd register by said 1st register means. 
[Claim 4] Said data and control signal are a monotonous display unit according to 
claim 2 which a separation transfer is carried out through other channels, and 
decoding is carried out by the 1st decoder and the 2nd decoder of said 1st decoding 
means, and is characterized by being constituted so that it may be outputted to said 



1st signal-processing means after being classified and stored in the 3rd register and 
the 4th register of said 1st register means. 

[Claim 5] A 2nd register means store temporarily the control signal which carried out 
decoding of said scanning drive means with the 2nd decoding means and the 2nd 
decoding means of; above which carry out decoding of the control signal; it is the 
monotonous display unit according to claim 1 characterized by to consist of a 2nd 
signal-processing means generate and output a scanning signal as the control signal 
stored in said 2nd register means, said gate-on, and OFF state voltage, and;. 
[Claim 6] The data for forming a screen with an analog format, and the 
analog-to-digital converter made to change the control signal over it into a digital 
format, The picture signal processing section which opts for a timing format to the 
data changed into said digital format, and generates and outputs the control signal 
over it, The encoder which carries out encoding of the control signal over the data and 
it which are outputted from said picture signal processing section, and outputs it by 
the swing reduction mold differential signal (RSDS) method, With the power supply 
section which generates and outputs an electrical potential difference required for 
each part with the signal transformation board and; predetermined static voltage to 
mount The gradation generating section which generates and outputs a gradation 
electrical potential difference with the electrical potential difference impressed from 
said power supply section. The gate voltage generating section which generates and 
outputs gate-on and OFF state voltage with the electrical potential difference 
impressed from said power supply section, The control board on which wiring for 
transmitting the control signal over the data and it which mount and are transmitted 
from said encoder was formed; a column drive means for a gradation electrical 
potential difference to be impressed to the control signal list to said data and it, and to 
output a column signal The 1st connection member to mount and the 2nd connection 
member which mounts a scanning drive means for said control signal, gate-on, and 
OFF state voltage to be impressed, and to output a scanning signal. The monotonous 
display unit characterized by having the display module which has the monotonous 
panel which forms a predetermined screen as said scanning signal and column signal, 
and;. 

[Claim 7] A 1 st register means store temporarily the data which carried out decoding 
of said column drive means with the 1st decoding means and the 1st decoding means 
of; above which carries out decoding of the control signal over it to data; it is the 
monotonous display unit according to claim 6 characterized by to consist of a 1 st 
signal-processing means generate and output a column signal as the data stored in 
said 1st register means, a control signal, and said gradation electrical potential 
difference, and;. 

[Claim 8] Said data and control signal are a monotonous display unit according to 
claim 7 which is mixed, is transmitted in the same channel, and decoding is carried out 



with said 1 st decoding means, and is characterized by being constituted so that it may 
be outputted to said 1 st signal-processing means after being classified and stored in 
the 1st register and the 2nd register by said 1st register means. 
[Claim 9] Said data and control signal are a monotonous display unit according to 
claim 7 which a separation transfer is carried out through other channels, and 
decoding is carried out by the 1st decoder and the 2nd decoder of said 1st decoding 
means, and is characterized by being constituted so that it may be outputted to said 
1st signal-processing means after being classified and stored in the 3rd register and 
the 4th register of said 1st register means. 

[Claim 10] A 2nd register means store temporarily the control signal which carried out 
decoding of said scanning drive means with the 2nd decoding means and the 2nd 
decoding means of; above which carry out decoding of the control signal; it is the 
monotonous display unit according to claim 6 characterized by to consist of a 2nd 
signal-processing means generate and output a scanning signal as the control signal 
stored in sajd 2nd register means, said gate-on, and OFF state voltage, and;. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a monotonous display unit. In more 
detail To a display module, a swing reduction mold differential signal 0 [ Reduced ] 
Swing Differential Before transmitting a control signal and data by the method 
"RSDS", below Signaling; and being transmitted to the control board of a display 
module, the control signal generation to a timing format and it of data It is related with 
the monotonous display unit made to improve so that data transfer may be possible 
without electromagnetic wave disorder at high speed with constituting so that it can 
be impressed by a deed and the drive integrated circuit, optimizing a display module. 
[0002] 

[Description of the Prior Art] Recently, development of the monotonous display unit 
using a liquid crystal technique or a plasma display technique is progressing by being 
prosperous, and thereby, a monotonous display unit like the liquid crystal display using 



a monotonous panel or plasma display equipment is applied to products, such as a 
computer or television, and is being marketed. 

[0003] One by one, having high resolution, especially electric and the liquid crystal 
display which expresses an image using an optical property of liquid crystal are 
developed so that a big screen can be realized. This liquid crystal display has the 
configuration in which the display module by which assembly of the liquid crystal panel 
which is a monotonous panel by which an image is displayed, the control board 
connected here, and the optical module was carried out to the frame was mounted in 
the case. 
[0004] 

[Problem(s) to be Solved by the Invention] Usually, a liquid crystal display has an 
electromagnetic-wave-disorder problem, a noise problem through a transfer medium, 
and a trouble accompanying the high resolution implementation by constraint of the 
number of data transfer in constraint, when realizing in the magnitude more than XGA 
class. 

[0005] In a liquid crystal display, the method of transmitting data or a clock signal by 
the TTL method needs much transfer wiring, and the probability exposed to an 
external noise source becomes large, so that there are many cables constituted by it 
and connectors. 

[0006] Moreover, when transmitting data or a clock signal by the TTL method and a 
transfer track is long-distance-ized, there is a trouble that image quality degradation 
by the signal delay phenomenon of following it occurs. This is a trouble similarly 
generated not only with a liquid crystal display but with plasma display equipment. 
[0007] In order to solve the trouble mentioned above, the trouble accompanying 
electromagnetic wave disorder is solved transmitting data at high speed to a 
monotonous display unit, the technique for making the number of wiring mitigate is 
adopted, and a LVDS (it is called "LVDS" below Low Voltage DifferentialSignaling;) 
method or a RSDS method is an example of representation. 

[0008] However, even if it has a configuration for a signal transfer by the LVDS 
method or RSDS method mentioned above, components to transmit these signals to a 
display module, carry out decoding by the TTL method on a control board, and carry 
out encoding of the signal of a TTL method by the LVDS method or the RSDS method 
are needed. The configuration of a control board became complicated by it, and there 
was a trouble that the increment in a circuit was required. 

[0009] It is this invention's being made in view of the above-mentioned trouble, it 
carrying out the timing format of them, before the original data and the control signal 
which are outputted from a predetermined image source of supply are transmitted to 
the purpose by the control board, and generating a control signal required for a drive, 
and carrying out transfer direct to a column / scanning drive integrated circuit, and is 
attaining optimization of a display module, and compaction of a circuit. 



[0010] Other purposes of this invention are corresponding to the picture signal of a 
format of an analog form or a digital method to attain the above-mentioned purpose in 
sorting. 
[0011] 

[Means for Solving the Problem] In the data to the screen for displaying according to 
this invention, in order to solve the above-mentioned technical problem, and the 
system which supplies the control signal over it It opts for the timing format to data, 
and the control signal over it is generated, by the swing reduction mold differential 
signal method, encoding of this is carried out and it is outputted. By it A scanning 
drive integrated circuit or a column drive integrated circuit performs decoding, and a 
control board generates an electrical potential difference required for each part. The 
monotonous display unit constituted so that the gate voltage generating section which 
generates and outputs the outputting power supply section, the gradation generating 
section which generates and outputs a gradation electrical potential difference, and 
gate-on / OFF state voltage may be mounted is offered. 

[0012] According to this configuration, a component-side product can be minimized 
reducing the components mounted in a control board, and circuitry can be made brief. 
[0013] Moreover, since a predetermined screen is outputted to a display module using 
the data transmitted to an analog format, the monotonous display unit which made the 
timing format accommodation to the data by which digital conversion was carried out, 
the picture signal processing section which generates the control signal over it, and 
the encoder which performs encoding by the swing reduction mold differential signal 
method mount on the signal transformation board which mounts an analog-to-digital 
converter can be offered. According to this configuration, circuitry can be made brief, 
reducing the components mounted in a control board. 
[0014] 

[Embodiment of the Invention] The gestalt of suitable operation of the monotonous 
display unit concerning this invention is explained to a detail, referring to an 
accompanying drawing below. In addition, in this specification and a drawing, 
duplication explanation is omitted by ****** which attaches the same sign about the 
component which has the same functional configuration substantially. 
[0015] Before transmitting the subject-copy picture signal transmitted in a digital 
format or an analog format, and the control signal over it to a control board, the 
monotonous display unit concerning this invention is constituted so that the data and 
the drive control signal by which the timing format was carried out through the timing 
format prociess and the process which generates the control signal for a drive may be 
transmitted to a direct column / scanning drive integrated circuit via a control board. 
[0016] Drawing 1 is the block diagram showing a monotonous display unit in case a 
subject-copy picture signal and the control signal over it are digital formats, and 
drawing 3 is the block diagram showing a monotonous display unit in case a 



subject-copy picture signal and the control signal over it are analog formats. Drawing 
1 and drawing 3 were illustrated on the basis of the configuration of a liquid crystal 
display. 

[0017] (Gestalt of the 1st operation) The configuration of the monotonous display unit 
applied to the 1st operation gestalt with reference to drawing 1 is explained first. As 
shown in drawing 1 , a display module consists of the connection members 12 and 14 
and the control boards 20 which were connected to a liquid crystal panel 10 and it 
physically and electrically, and a system 30 consists of the power-outlet section 32, 
the picture signal processing section 34, and an encoder 36. 

[0018] A color filter substrate and a TFT substrate are joined, liquid crystal is inserted 
between them, and with the electrical potential difference charged between a TFT 
substrate and a color filter substrate, the physical properties of liquid crystal change, 
and a liquid crystal panel 10 makes light penetrate alternatively, and forms an image. 
The perpendicular direction edge (Edge) and horizontal edge with which the TFT 
substrate was extended adhere to the connection members 1 2 and 1 4 respectively. 
[0019] On the connection member 12 and 14, the scanning drive integrated circuit 16 
which impresses a scanning signal to the gate of the thin film transistor which makes 
each pixel of a liquid crystal panel 10, and the column drive integrated circuit 18 which 
impresses a column signal to the source of the thin film transistor which makes each 
pixel of a liquid crystal panel 10 are mounted. 

[0020] The connection member 1 2 can consist of flexible printing substrates, and it is 
made by physical adhesion member [ like an anisotropy electric conduction film ] 
between a liquid crystal panel 10 and the control board 20 whose electrical installation 

is. 

[0021] Wiring for impressing the connection member 14 to the column drive integrated 
circuit 18 which had the electric signal impressed on the control board 20 mounted, 
and wiring for impressing the output to a liquid crystal panel 10 are formed. 
[0022] Wiring for being impressed by the scanning drive integrated circuit 16 which 
had the electric signal with which the connection member 12 is also impressed 
through the edge of a liquid crystal panel 10 mounted, and wiring for impressing the 
output to a liquid crystal panel 10 are formed. 

[0023] On thie control board 20, a power supply section 22, the gradation generating 
section 24, and the gate voltage generating section 26 are mounted, and wiring for 
impressing the control signal over wiring for impressing the power source supplied by 
wiring for impressing a power source, a gradation electrical potential difference, and 
gate voltage in these components and the system 30 to a power supply section 22 and 
data, and it to the connection member 1 4 is formed. 

[0024] A power supply section 22 is constituted here so that direct current voltage 
required for each part may be generated and outputted according to the power source 
supplied by the system 30. The gradation generating section 24 generates the 



gradation electrical potential difference of the various level for a gradation expression 
according to the power source supplied in a power supply section 22, and it is 
constituted so that the column drive integrated circuit 18 on the connection member 
14 may be supplied. 

[0025] The gate voltage generating section 26 is constituted so that gate-on / OFF 
state voltage may be generated and the scanning drive integrated circuit 16 on the 
connection member 12 may be supplied according to the power source supplied in a 
power supply section 22. At this time, gate-on / OFF state voltage is impressed to 
the scanning drive integrated circuit 16 on the connection member 12 via wiring 
formed in the connection member 14 and the edge of a liquid crystal panel 10. 
[0026] The subject-copy picture signal of the TTL method of a digital format and the 
control signal according to it are generated in the picture signal processing section 34 
by the system 30 which, on the other hand, has a digital process like a computer. 
[0027] in a subject-copy picture signal, a control signal can contain a Horizontal 
Synchronizing signal, a Vertical Synchronizing signal, an enable signal, etc. here 
including 6 bits of each, and a 8-bit RGB color signal (the total — 18 bits or 24 bits). 
[0028] The control signal over the original data of a TTL method and it which are 
outputted from the picture signal processing section 34 of a system 30 is transmitted 
to an encoder 36. and is changed into a RSDS method. An encoder 36 is constituted 
so that the signal changed into two or more channels by the RSDS method may be 
transmitted to the control board 20 through a cable (not shown). 
[0029] After transforming the power source supplied for a system drive to a 
specification required of a display module, the power-outlet section 32 is constituted 
so that the power supply section 22 on the control board 20 may be supplied with a 
cable (not shown). 

[0030] In the monotonous display unit concerning the 1st operation gestalt 
constituted as mentioned above, after the picture signal processing section 34 
generates the original data and the control signal for outputting an image, it adjusts a 
timing format of the data to it, and generates and outputs dividing required for a drive, 
or the control signal of a descendant. 

[0031] The RGB data (6 bits or 8 bits) by which timing accommodation was carried out 
are inputted into an encoder 36 by the TTL method by that cause, and two or more 
drive control signals are inputted into an encoder 36. 

[0032] An encoder 36 mixes a control signal with data, can transmit it to the channel 
of arbitration, and to data and a control signal, other channels are assigned 
respectively and it can transmit them. Thus, the data and the control signal which are 
transmitted are transmitted to the control board 20. and are impressed to each 
connection member 14 with wiring formed in the control board 20. 
[0033] The data and the control signal which are impressed to the connection member 
14 are impressed to the applicable column drive integrated circuit 18. At this time, the 



control signal impressed to the scanning drive integrated circuit 1 6 contained in the 
control signal is told even to the applicable scan drive integrated circuit 16 through 
the edge and the connection member 12 of the connection member 14 and a liquid 
crystal panel 10. 

[0034] The column drive integrated circuit 18 and the scanning drive integrated circuit 
16 should have a configuration for carrying out decoding of the signal of a RSDS 
method to a TTL method in the interior, and. thereby, the control signal over the data 
and it which were changed into the TTL method is changed and outputted to a column 
signal and a scanning signal by actuation of the column drive integrated circuit 18 and 
the scanning drive integrated circuit 16. 

[0035] Drawing 2 is the block diagram showing the detail configuration for carrying out 
decoding of the signal of a RSDS method to a TTL method in the column drive 
integrated circuit 18. As shown in drawing 2 . the decoder 40 for the column drive 
integrated circuit 18 to carry out decoding of the data and the decoder 42 for carrying 
out decoding of the control signal are constituted respectively. 

[0036] The data "a" of the TTL method by which decoding was carried out by the 
decoder 40 are temporarily stored in a register 44, and the control signal "b" of the 
TTL method by which decoding was carried out by the decoder 42 is temporarily 
stored in a register 46. 

[0037] When data and a control signal are respectively assigned to other channels and 
are transmitted, a decoder 40 and a register 44 can be connected with the channel 
which transmits data, can connect a decoder 42 and a register 46 with the channel 
which transmits a control signal, and they can be constituted so that decoding and 
data storage to it may be performed. 

[0038] When data and a control signal are mixed and transmitted to a channel unlike 
this, enable timing of registers 44 and 46 is adjusted, and it can constitute so that data 
and a control signal may be classified and decoding and storing may be performed. 
[0039] Therefore, the control signal " o" for controlling data output by the register 46 
controls data enabling or the disabling condition of a register 44. each control signal 
"d" applicable to a shift register 48, the data latch 50, a converter 52, and a buffer 54. 
and "e — " — "f — " — "g" is outputted respectively. 

[0040] A shift register 48 carries out the sequential output of the shifted output at the 
data latch 50, and the data latch 50 latches the data outputted from a register 44 in 
the unit corresponding to a pixel by it. 

[0041] Each data according to pixel temporarily stored in the data latch 50 is 
impressed to a converter 52, and a converter 52 chooses the gradation electrical 
potential difference which corresponds to the data according to pixel among the 
gradation electrical potential differences inputted in the gradation generating section 
24. outputs it to a buffer 54, and outputs the column signal of plurality [ buffer / 54 ] 
to coincidence. 



[0042] On the other hand, like the example of a configuration of the column drive 
integrated circuit 18 shown in drawing 2 , the scanning drive integrated circuit 16 also 
carries out decoding of the control signal which constitutes, a decoder and a register 
and is transmitted by the RSDS method, and controls the output of a shift register 
(not shown), a level shifter (not shown), and a buffer (not shown). Consequently, the 
scanning drive integrated circuit 16 outputs a scanning signal to a liquid crystal panel 
10 with the gate-on / OFF state voltage supplied in the control signal transmitted by 
the RSDS method, and the gate voltage generating section 26. 

[0043] Since encoding of the control signal over data and it is carried out by the 
system and it is transmitted by the RSDS method after all, compared with that to 
which data are transmitted on TTL level, the number of transfer tracks is reduced and 
a low power drive, a high-speed-data transfer, and electromagnetic-wave-disorder 
prevention are made effectively. 

[0044] Moreover, in the control board 20 top, after transfer direct of the signal of a 
RSDS method is carried out without decoding to data and a control signal to the 
column drive integrated circuit 18 and the scanning drive integrated circuit 16, in the 
column drive integrated circuit 18 and the scanning drive integrated circuit 16. the 
data by which the timing format was carried out by the system through the decoding 
process, and the control signal beforehand generated to it are applied to a column 
signal or a scanning signal output. 

[0045] Therefore, on the control board 20, the components for data, encoding of the 
control signal over it. and decoding, and the design and manufacture of a circuit 
accompanying it become unnecessary, after all, the component-side product of the 
control board 20 minimizes, and the configuration of a circuit becomes brief. 
[0046] (Gestalt of the 2nd operation) The 1 st operation gestalt mentioned above was 
the example which applied to the system by which a microprocessor is applied and the 
signal of a digital format is outputted like the body of a computer, and was constituted. 
The system for unlike this, receiving a public wave and realizing a predetermined 
image as a signal of an analog format is explained below. 

[0047] Drawing 3 is drawing showing the configuration of the monotonous display unit 
concerning the 2nd operation gestalt. As shown in drawing 3 , in the monotonous 
display unit concerning the gestalt of this operation, an analogic-digital converter is 
constituted and it has a different configuration from the system of the monotonous 
display unit concerning the 1st operation gestalt. 

[0048] Here, since the configuration of the connection members 1 2 and 1 4 which 
mounted respectively the liquid crystal panel 10, the scanning drive integrated circuit 
16, or the column drive integrated circuit 18, and the control board 20 which mounted 
components is the same as that of the 1st operation gestalt and the configuration of 
the gradation generating section 24 mounted on the control board 20. the 
gate-voltage generating section 26. and a power supply section 22 is the same as that 



of the 1 St operation gestalt, the explanation to the configuration and the operation 
overlap omits. 

[0049] The subject-copy picture signal transmitted in an analog format and the 
control signal over it are inputted into the analog-to-digital converter (it is called an 
"A/D converter" Analog/Digital conveter and the following) 62, and are changed into 
the signal of a TTL method. 

[0050] A/D converter 62 can be mounted in the control board 20 and the signal 
transformation board 60 classified, and the signal transformation board 60 can consist 
of printed circuit boards or flexible printing substrates of the resin quality of the 
material etc. at this time. The interface between the signal transformation board 60 
and the control board 20 is made using the cable suitable for the data format 
transmitted. 

[0051] A/D converter 62 is constituted so that the analog signal inputted may be 
changed into a digital format, i.e.. a TTL method signal, and it may output to the 
picture signal processing section 64. Having the function which adjusts a timing format 
of data, and generates and outputs a control signal required for a screen drive as a 
original control signal with synchronous system, the picture signal processing section 
64 is constituted so that the control signal over the output, i.e., data, and it may be 
outputted to an encoder 66. 

[0052] An encoder 66 carries out encoding of the control signal over the data and it 
which are inputted to a RSDS method, and it is constituted so that it may transmit to 
the column drive integrated circuit 1 8 and the scanning drive integrated circuit 1 6 on 
the connection member 12 and 14 like the 1st operation gestalt via the control board 
20. 

[0053] Here, an encoder 66 mixes a control signal with data, can transmit it to the 
channel of arbitration, and to data and a control signal, other channels are assigned 
respectively and it can transmit them. Thereby, like the 1st operation gestalt, since it 
operates by having constituted the column drive integrated circuit 18 and the 
scanning drive integrated circuit 16, a liquid crystal panel 10 can be provided with a 
scanning signal and a column signal. 

[0054] Like the 1st operation gestalt also in the 2nd operation gestalt, since it is 
transmitted by the RSDS method, the number of transfer tracks is mitigated, and a 
low power drive, a high-speed-data transfer, and electromagnetic-wave-disorder 
prevention are made effectively. 

[0055] Moreover, the design and manufacture of a circuit accompanying the 
components for encoding and decoding of the control signal over data and it and it 
become unnecessary on the control board 20, a display module is optimized minimizing 
the component-side product of the control board 20, and the configuration of a circuit 
becomes brief. 

[0056] As mentioned above, although the suitable operation gestalt of the 



monotonous display unit concerning this invention was explained referring to an 
accompanying drawing, this invention is not limited to this example. If it is this 
contractor, it will be clear that it can hit on an idea for various kinds of examples of 
modification or examples of correction in the criteria of the technical thought 
indicated by the claim, and it will be understood as what naturally belongs to the 
technical range of this invention also about them. 
[0057] 

[Effect of the Invention] As explained above, according to this invention, the control 
signal over the data and it by which the timing format was carried out is generated on 
a control board. Since it can constitute so that it may transmit by the RSDS method 
and these signals may be transmitted to a direct column drive integrated circuit and a 
scanning drive integrated circuit via a control board Optimization of a display module 
is possible, compaction of circuitry can be attained, and additional effectiveness like a 
high-speed-data transfer [ exhausting / low power ] and 
electromagnetic-wave-disorder cutoff is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the suitable configuration of the monotonous display 
unit concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing an example of the column drive integrated 
circuit concerning the 1 st operation gestalt. 

[Drawing 3] It is drawing showing the suitable configuration of the monotonous display 

unit concerning the 2nd operation gestalt of this invention. 

[Description of Notations] 

10 Liquid Crystal Panel 

12 14 Connection member 

16 Scanning Drive Integrated Circuit 

1 8 Column Drive Integrated Circuit 

20 Control Board 



22 Power Supply Section 
24 Gradation Generating Section 
26 Gate Voltage Generating Section 
30 System 

32 Power-Outlet Section 

34 Picture Signal Processing Section 

36 Encoder 

40 42 Decoder 

44 46 Register 

48 Shift Register 

50 Data Latch 

52 Converter 

54 Buffer 
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(54) ^m<o^fm ^^y'^T.zfu-fmm 



(57) immi 

^lUi^ 1 8 T-fTV\ n h D— K 2 0 




(2) 



2002-62840 



T.-riy'^mmm^mm^ (r s d s) yj^icr^y=i- 

mi±ic^-DX'^-h^yis^rJ^ymj±^^iS.hxiiit} 

j;iif^yni±t)^mu^nx7.^^ ym^^mtiT^T.:^ 
)\yp^icm-^Lx$mtnxmm'm i xn-f^-r 

n, BulB^ 1 ^ ^^(Om 3 v'X ^ i; m 4 v^'X 

mzxn— :y^^mcX-DXv'a-7'^ lyifVrcU 



^zf^ymstLxxdr^'ym^%±^Lxmt]ir^m 

•r^rcib(Dy'-^t=tn\cn-ir^wmm^^v'iy'^)\yy 

Lx^-r^y^~y:i—-ryh^i^^L, 'tnicM-t^m 
mim^±iii.Lxtiit)-r^mmimmm&t. mmmm 

m^T.^y'^mmmmwjm^ (r s d s) ys^\zx:c> 

nmi^^^-h't ; mmmm.i±ic^-^x^mc>z^rj:m.i± 
^^^hxihtir^mm^t, m$i.m.^.^f3^^wf}Q-sn 
-smtc J: c xmmms^^^Lxmii-r^fum^^^ 
t. meeMmm^^mu-^n^^miz^^xy-h^y 

t. ^m^L. BiiiBx>3-^>p,ig3^$n^x-^s 

nrcaz/ h a-fv^- F t : MiBx-^S'Rty^ntcw 
^mmmmtmcmmn&i3^mtafEnx=i^L>mB%m 

mtEmmm^Rxf^'- h ^ zyfs^if^ymsfi'^mi]Q ^ n 
x:^^^rym^^iiitiir^7.^^' y ¥^^y^m^m& 
•r^^^zmmmtt, mjiBx^^^M^tnvAM^t 
vxmmmm^m0.-r^^m^^^-)i't, ^wt^t^vt. 

-c ^y^gi: ; BulB^ 1 ><>*#l5{c<t oT-r 

n— rV y^Lfcr'-^^mcii^mt^m 1 Wv^'X^^ 

St ; HtiSfimi u>>'7.^#ia{ctsi^$nrc7'-^?. mm 
mnRifmmvimnmt Lx:2^Km^^±^i.xmt! 

(cjcoT^i u-yx^ tmzui^x^iz^^-^nxm^ 

gS©^ 1 -r^i— ^*i:^2'xri— ^••T'rri— •r^ 

n. BulB^ 1 XyiyT.^^mo^'m 3 Uv'T. ^7 4 Uv'X 

^icm.^-^nx^m-^r\tcmi, msb^ i M^M^mtc 



(3) 



#lfa 2 0 0 2 - 6 2 8 4 0 



[000 1] 

X-fy^r^^mmmmn (Reduced Swing 
Differential Signal inglJ^^ 

T. "RSDs" t\,^o:> yj^icrmmm^ty'—si'^ 

[0 0 0 2] 

[0 0 0 3] 1#fC. ?«B^O«m«I*5<kD*7t^W'tttt^iflJ 
[0 0 0 4] 

a, xG Ami:i±(D±^:svmm-^n^m-^, mmmm 

-So 

Co 0 0 5] ^Ksa^setcfcv^T, T^-^fSfc^^n 

[0 0 0 6] Sfc. ITLlo'^KXT'-^t^mt^xny 



[0 0 0 7] ±aiL/cP»^&^)S}^-r^/i:46{c. ¥*S7=' 

*^iSffl$nTt3D, LVDSCLow Voltage 

DifferentialSignal ingliX 
T. "LVDS" ilV^d) 7a^$:rc«R S D S;^iC?bM^ 

[0 0 0 8] L:6^L, IMhtzLV D Slj^t-TcitR S 
D S7?^tCTfg^Sa2^Ofc46i0«^%ft^Tfc, cn?. 

fs^^^x X ^ u-r t i 5 nr 3 > h D - 

;l/.-K-K±TTT LT^^etTxn-T'-i'^y^n, TT 
LTjiC'T^m^^^L VD S:^S$^c«R S D S:^^{CTj: 

[0 0 0 9] 2^^flg{±±iep^SjS{c^*iT*^nfc'E>o 

[0 0 10] ^mm(Dm(Dsmi, n-u^yj^^rcn 

[0011] 

So 

[0 0 12] i)^i3^^mmc^ni£. uyhvi—?]/^-^ 
[0 0 13] $fc. T-^ni'-7*— T«y hfCfeiMSnS 



[0 0 1 4] 

^toi>Ti¥jffltctKB^-r^o >s:*5. *B^iiiffl»s.(:;iiiffi{c 

[0 0 15] ^IgB^tc^^^^^^Mxi-xyL-^^Hti. 

[0 0 1 6] 0 Hi. wMmm^ftrnz^^^hmmm 
[0 0 17] imi(Dmmmm') t-r. iiii%#ml 

/cil*gg|3*^ 12, 14 St>"3 >• F n— K 2 0 Tlt 
fig^n, ~>xf-A3 ot±«j!Eai:'3gP3 2, iiiftM^M 

[0 0 18] ^^/^;^^;H ot±. 

T F Tmwm-^sn, "tcDmcm^Btim^rLT, tf 

T atS ii ^ - 7 f ^ S« i: CD tc mm $ n ^ «JE 

=t o T m^a(D^m^m.it Lxyt^mtRmcmm $ -a-r a 

^^riRjx-yi; (Edge) i:7j<2F:^|p)X>y-:^{C, MJggPt* 

12, 1 A-h'^^^Hmtn^o 

[0 0 1 9] iilggP^J 1 2*3j;t)P 1 4±{C«, X:i^-V^^ 
M#«r?gB^B/^^^;b 1 0 (D^mm^^j:tmm. h =7 > v'X ^ 
oy-F{cBlip-r§7.=^^-\'>Kv'r>^«iWlalS&l 6t. 

[0 0 2 0] m^UVi 1 2{i7U=^'>:r;U91BiJS!KT'iK 

- K 2 0 h(Df^(oi^wn^iixsn%mmmi^mn'&.mm. 



1tP»T 2002-62840 
[0 0 2 1 ] W^rni 1 4 «, h a— K 2 0 

T-giJiip ? n § $ n fc n ^ A K ^ 

^wH 0{cHl*p-r^fc46cDSeili::<)'5Jgfi)c^n^o 
[0 0 2 2] ®igg|5*^ 1 2fe, jS^/^^/H 0(DX<yi^ 

^aDTEnAp^n^mMWM^^^^nrcx:^^^ K 

^^':/*aiHlgSi 6{cenj!in-ri.fci6©@HJl§i:, ^ottl:'] 

■^Wl^b'^%)\^ 1 0fcEnip-ri>fc46©i2ii:^^fl5fiSc$nSo 

[002 3] 3 h U—)\/if.~ K 2 0 2 

2 . pgiaig^gp 2 4 Rt^y- 2 e 

^«iigP2 2}cffiAp-ri.fci6©a2^t. m^'T—'^}i=tn 

[0 0 2 4] Z.Z.'^WW^2 2\t, i>XT-A3 0T#^!ii& 
$ni.«2!ifc ^ T^g|5{c£^S^it?jl!«E^^^ LT tti 
;^t-i>J;3tc^i^$n^o |5giifl^ai5 2 4(i, mj^.g|52 

[0 0 2 5] y- h«JE5g^gP 2 6 •BMgp 2 2 V^i 

mi^mti 2±cDX4^^vK^-ry*«iHissi 6{c«*& 

[00 2 6]— 7?. nvtfo. — :Sf<DJ:5:4-ri?^f;V>fn 
•t7>^ifoS/X-rA3 OT-fi, xv^^J^Uy^f— -^-y hcD 

^5aagP3 4-r-^^$n^o 

[0 0 2 7] C C Timift^-^ti. ^>«? 6 e >y F $ fcti 
8lf -y F<ORG B*^-fl# (iS 1 8 If -y F Sfcti 2 4 

[0 0 2 8] iy7.7-K3 0 cDHitfi^MgP 3 4*^C,ai 

{i, i>'3-^*3 GtC^iM^nTR S D S?!Fii:tC^^$ 
n?)o xy3-^?"3 6«R S D S7a^{CT^«^og^-\'> 

n > h D-;l/.-}-x- F 2 0 tc^i^-r ^ J; ^ (cli^^n^o 

[0 0 2 9] nM^ti^3 2{i. ->X7-L.mWj<Drci!biC 
F 2 0±(DmjI^.g|5 2 2 ic«$&-r S J: -5 {c^ifiR^ 

[0 0 3 0] ±aiL/cJ:5{ciii^$n/'c^ 1 (ommmm 



gi53 4 t±. mm^mij-r^rcibcDmT'—S'tmmim^ 
[0 0 3 1] ^n(cj;D. ^-^ =,:y':fm^znrcQ\f:-^ 

^3 6{cA:'3$n^o 

[0 0 3 2] j:^^-^*3 6(Jx-^i;SiJ®M^%jg-& 

K 2 0 (cfSiM* n. n > h n— K 2 0 tcjg^^n 
[0 0 3 3] m^mtl 4{c9]AP^n5x-5ri:SiJ®M 

^x;H 0(OJi>y>>'RU--SS@g|5W 1 2 ^i^TiSSX^-V 
[0 0 3 4] n^AK^'l':/*i«|HlSSl 8 i:X4^^:/K 

=7^fmmm^ i e «, p^gptc r s d s Tai^ofi^^ t 
X > -fi # ^ ^ $ n T tU ;b $ n ^ o 

[00 3 5] 02t±. 3^AKv-r7'*aiHlSSl 8{C*5 
V^T. R S D S T^SCDM^^ T T L 73 ^(Cx3— x ^' 1/ 

7'::n-r'-{ >^'"-r§fc46cOxn-^4 2 

[0 0 3 6] -^3-^4 0T'7'3-x^':/^^fnfcTT 
LT^S^cDr'-^Sf "a" 4 4 {C^StctS^^n. 

xn— 4 2 -er'n— 7-V >^'$n/cT T LTdi^O^J^ 
fi^ "b" (iU>>~7.^?4 6{C{g{CtSJfl$n^o 

[0 0 3 7] -f"— i:SiJffll«^*MftO^-¥ ^^-^l/tC^^ 

w\omTibnr^m-^ri^m^. 7=^3-^4 o i:i-'>*x 

^ 4 4tix-i5?^t£ii-r^^-^>^-;Vi:^)^L. x3- 
[0 0 3 8] (int(i^;Q:0. x-^ ilSiJWt^A^^^ 

i}4 6<D-r^-^-rjv^^^y^'ti'immf£nT, x-^t 

[0 0 3 9] LfcA^oT, l^i^X^ 4 6 T-r-^ftB:^* 



# 2 0 0 2 - 6 2 8 4 0 
M^-r-5fc460StJMi^ " c •■ *^^->*X iS' 4 4 Ox-^r 

Uv^X^4 8. X— ^'^-y^SG, rr>/^— 5 2Rtf 
/^-y^T 5 4(cti. MS-r^#»JMi^ "d" . 
"e ". " f ", "g" ti'^^^mtl^n^o 

[0 0 4 0] hus^::^^ 4 8ii, iyy h^ntciht] 

^-y^5 otiixi/"7>^ 4 4f}^^mfi-?En^r'—'}'^mm 

[0 0 4 1] -T-^^y^d oicMicmm-^nrc^mm 
S'jx— ^fti^y/^— ^ 5 zicmimsn, ai//'^-^ 5 2 

{iPiiifeM2 4T-x;b$ni.pgp«i±©d-^, mmm 

/^>y7T 5 4{i?t3g(CD:3^A«^^|W|^{c{±5:t)-r 

So 

[00 4 2]-:^. 0 2{C^Lrcn^AK^-r^««lHl 

1 8tDli^0!I<DJ;d(c. >K9-r y^^lHll^l 

6t>7'^-^'tUi^7.i$'^mi&LXR S D S:^^{CT$E 

F^^y-'^^lHlSgl 6«, R S D S7?^{CTSili$n§ 

[0 0 4 3] jg^, x-^^^n{c^\f-r§sijwi^>b^'> 

XxAt?ai>3-7-V ^/^"^nTR S D ST^^fcTKj^ 
$nS(OT\ T T L lx^;l'T-r-^:^3^lto3^$nS?.cO{C 
J:t-<T, fsa^Ml^iiftifgM^n. {611:^1 IESj. «Mx- 

[00 4 4] S/c, 3^ hn— F 2 0±fc*5l/> 

^AFv-ry*«iH]{^i %}i7^^\yY^^ymmM^ 
1 6 R s D s -n^nm^fi^mmmmzrvtd^, n ^ a 

F^'T^^^^lHlKl ihT.^^yY^^'Tmm^l 6 

fCfeV^T. x=i-x^'>^'"'j§@^ai;T'>XxAT-^^ 

nfc^ijffllffi^;?)^r3 ^ Afl^ $ fc (± 7> ^ ^fi^tB 
[0 0 4 5] Lfc/b^oT. n h a— F 2 0±tc 

mftmm^^wicrj:o, mm, n>hP-;i/4t-F2 
[0 0 4 6] cm 2 (DmrnoBm) ±kE l fcm 1 oniss 

■9-*^)lffl$nTx->"i5f;l'7*-v>y hcDffi^*^tts:ti$n 
5'>X-rA{CjifflLTS^?nfc0iJ-efecjfc:o cntti 



So 

CO 0 4 7] m3ii, ^2<Dmmmmici)^ir^W7''f 

M^SS^^itOo 

[0 0 4 8] CCr% 0. x^^>K^-r 

y*a[51SSl 6 Sfc fin ^ A F^-r 7"*«[Hli^] 8^^ 
^^gLfc^/gg|5t^ 1 2*3<ktf 1 4. ROWp^&^SL 

fc 3 V h D K 2 0 o^fi!t«ig 1 (ommmm t m 

fg^gp 2 4. h «/±ig^gi5 2 6 Rtfmm.^ 2 2 com 

CO 0 4 9] 7-rti^y^--=r^y hx^mMtEti^WMm 

(A n a 1 o g/D igital conve 
t e r, Ji(T, "A/D3>'/^— ^" tV^'^) 6 2 fc A 

■h-^nx, TT L7!r^offl^{c^M$nSo 

[0 0 5 03 A/Dn^/^-rJr 6 2tt3>'hP— ;l/3}?— 

K 2 0 i:K5i-$nSfi^^j^jK- K 6 0(c*S^n, c 
<D}L^, K 6 0 «1Sfl§«ScDEnfiiiJle]iSa« 

* So ■e^^l^Jl^- F 6 0 1 3 h F 2 0 

[0 0 5 1] A/D3>'/^-^ 6 2«, A:'7$nST-^ 

nso HftM^MSPe 4ti, T^'-^o^-r^ >^77 3l- 
>n-^6 6{cUl;^»-rs<ka{c:^^^nSo 
Co 0 5 2] Ji>n-^6 6«. KhZ^^^-^h^ 
ntc^-rsfiJPM^^R S D S73^tiii>n-xV 
L. 3 h n-;l/j}<- F 2 0 LT^ 1 (DrnmBB 

(D^oicmt^^Mi 2, 1 4±©3^AFv-r:^^«iHi 
i^i 8St>'x4^^>Fv-i':r«=«[5igsi 6(c?gii-rsj: 

CO 0 5 3] CCT. x.ya—'^re 6ii, 'r—-$'tm'&i 
m^^m.^LXiiM(Di^^:y^Mci^x^, v-'-^t 

m^mmcMi^xmo^^ y^-^ji^^'(^wiK>mxi^x 
#So ^mcxK), mi(ommmm(o^z>ic, ^^af 

mi^-snrcc iiic^^xm{fr^(Dx, 7.^\ymnt 

3 ^ A^^^fSa^^ 1 0 {CMf«-r S C A^T' * S o 

c 0 0 5 4 ] m 2 ©^)!ii?^^€>^ 1 (ommmmo^ 3 



If HH 2 0 0 2 - 6 2 8 4 0 
CO 0 5 5] ^fc, n^Fp— ;l/4<— F2 0±tC7'— 

Tb^^stc^ D . 3 :/ F n-;i/jp- F 2 0 (Dmmmm^m 

[0 0 5 6] J.X±. j^#0ffi>&#P,SL^*^5.*5gB^fc*^ 

ic ^i^x^mcomwrn s fc ti^zEi^ijtc^sij vm^ct 

fi^$BHlc||-rsfe©i:T(S$nSo 
[0 0 5 7] 

p y h D— Ffc -r ^ > ^'T? :t — v F $ n^cx 

-^^ii^ntc^frs^jiaiff^^^fiJtLTR s d s^j^tc 

[0 2] ^ 1 commmmicij^ij^^a^L, ¥^-c-:rMmm 
m 3 ] *5gB^©0 2 ©*ssff$,te(cA^>^)^s w-r-f 

W^BcD»3l=5:^«^>&^-r0T-^So 
[??#0|ttB9] 
1 0 fgS/'?;^;!/ 
12. 14 ii^gP*^ 

1 6 x^^-yh'^^y'Mmm^ 

1 8 3^ A F^-r 7*^«[HlSS 

2 0 3>FP— ;i^jJ<-K 
2 2 ^il^pP 

2 4 PgUfg^gP 

2 6 y-FWJEfg^gP 

3 0 iyXr-I^ 

3 2 «j®ffi;bg|5 
3 4 MfiM^MSgP 

3 6 x:/=i— ^* 

4 0. 4 2 •r3 — ^* 
4 4, 4 6 Uv^X^ 

4 8 S^7FU-:^7.:Sf 

5 0 -r-^^-y^ 



(7) 
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5 2 3>'/^— ^ 



5 4 /'\'y7r 



mil 



34> 




AO 



\a 44 



46s 



42v 



2J 



hUi^^^ 1^48 



^50 



3 
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imsi 




(51) Int. CI. 7 ^UIB^ FI f-7a-K(#%) 

G 0 9 G 3/36 G 0 9 G 3/36 

H 0 4 N 5/66 H 0 4 N 5/66 B 

F;5'— 2H093 NC16 NC24 ND31 ND34 ND49 
5C006 BB16 BC20 BF16 BF42 FA13 

FA32 FA42 
5C058 AA06 AAll BAOl BA33 BB04 

BB06 BB25 
5C080 AAIO BB05 DD12 DD23 FFll 

GGIO GGll JJ02 



